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Executive Summary
Stamp duty is a tax on share transactions in UK incorporated companies, currently levied at ½% of the purchase price of shares. This rate has been changed over the years, most recently in 1986 when it was cut from 1% to its current rate. In the 1990 Budget the Conservative government of the time announced its abolition to coincide with the introduction of the London Stock Exchange's new settlements system, Taurus. However, this was never implemented and stamp duty remains. Debate continues about whether stamp duty on shares should be abolished, and it is therefore useful to examine some empirical evidence on its effects.
If stamp duty is capitalised into share prices, it is expected to depress prices more for shares that are more frequently traded, and where future stamp duty payments are expected to be higher at any given rate. Past announcements of cuts in the rate of stamp duty allow us to test this prediction, by studying the effect of these announcements on share prices for groups of firms with different levels of trading. Data on trading volumes in the 1990s shows that firm size is a good predictor of share turnover rates. As this data on trading volumes is not available prior to 1986, our main results use firm size as a proxy for turnover. We also use data on actual turnover rates to check our results for the 1990 announcement of abolition.
We find evidence that stamp duty indeed has a detrimental effect on share prices. Specifically, the price of shares that are more frequently traded increases relatively to that of shares that are less frequently traded on the announcement dates of cuts in stamp duty in 1984, 1986 and 1990 . The analysis of the events in 1986 is of particular interest, because in that year the actual cut took place around six months after the announcement. We find a significant effect only on the announcement date, not on the date of the implementation. This is the expected result in an efficient market, and provides some support for our empirical approach.
Stamp duty is thus shown to depress share prices, particularly for firms whose shares are frequently traded. This may increase the cost of capital faced by firms, which in turn could have negative repercussions on investment. Stamp duty also distorts the signals that share prices send about the profitability of firms, as share prices are also affected by expectations of future turnover volumes and stamp duty rates. Our results show that these effects are real and measurable. This finding is important both in discussion about the benefits of abolishing stamp duty, as well as for the wider debate on the merits of transaction taxes, including the controversial "Tobin -tax". It remains open, however, whether the negative effects of alternative sources of tax revenue would be smaller than those of stamp duty.
Introduction
This paper investigates the impact of UK stamp duty on share prices. Being a transaction tax, stamp duty on shares is controversial. Research on the effects of transaction taxes is therefore policy relevant. Not only because of the potentially large effect on stock markets, but also because of the wider discussion about the merits of introducing a transaction tax on international currency transactions (the "Tobin tax").
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For all the theoretical arguments on the effects of stamp duty, there is surprisingly little empirical evidence on the effects of stamp duty on share prices and turnover. The little that exists is summarised in section 3.2. Our approach is to use changes in the rate of stamp duty as "natural experiments". In particular, we use a difference-in-differences methodology, comparing the differential impact on the price of "low turnover" and "high turnover" shares of the announcements and implementations of stamp duty reductions in 1984, 1986 and 1990. This paper is structured as follows. The next section describes the background of the current stamp duty regime and the changes made to it. Section 3 describes the theory of a transaction tax and briefly reviews the empirical evidence. Section 4 explains our empirical strategy to identify effects on share prices using tax reforms. Section 5 presents the results and section 6 concludes.
An appendix discusses the effect of market movements on our results, and whether using abnormal returns would be appropriate in this context.
Background
Stamp duty is a tax on share transactions in UK incorporated companies, currently levied at ½% of the purchase price of shares.
2 It is chargeable whether the transaction takes place in the UK or 1 The Tobin tax was first suggested in Tobin (1974) .
2 Strictly, stamp duty is chargeable on the purchase price of a share where there is a legal instrument of transfer. This accounted for around 10% of total revenue from share transactions in 2000-01. The remaining revenue was collected through stamp duty reserve tax (SDRT), which is the equivalent tax on an agreement to transfer the share where there is no written instrument of transfer. Since the introduction of an electronic settlements system, CREST, in 1996, SDRT has taken over as the main tax on share transactions.
overseas, and whether either party is resident in the UK or not. It is not chargeable on securities issued by companies incorporated overseas.
The rate of stamp duty has changed over the years. Before 1974 it stood at 1%. Then it was increased to 2%. In the 1984 Budget it was reduced to 1% again. In 1986 it was further reduced to its current rate of ½%. In the 1990 Budget the Conservative government of the time announced that stamp duty on shares would be abolished with the introduction of the London Stock Exchange's new settlements system, Taurus. However, in the end Taurus was abandoned in March 1993 and the abolition was never implemented.
One of the outstanding features of stamp duty is that it is the cheapest of all UK taxes to collect, with a collection cost of just 0.11 pence per pound raised. For comparison, the corresponding figure for income tax, the most important revenue raiser, is 1.59 pence (Inland Revenue, 2002) .
As the figure reported for stamp duty includes the cost of collecting stamp duty from land and property purchases, it is likely that the corresponding figure for stamp duty on share transactions is even lower, given that most transactions on the stock exchange are now electronic and stamp duty can thus be deducted automatically. The amount of revenue raised varies from year to year around an average of about £3bn, 3 which corresponds roughly to one tenth of that raised by corporation tax.
While stamp duty is in law levied on the purchaser of a share in a UK registered company, the true economic incidence of the tax, and therefore its effect on the economy, is ambiguous. In the long run, individuals will bear the tax either in lower returns on their savings, higher product prices due to lower investment, or a combination of the two. At the moment of introduction or unanticipated increase, the tax may fall predominantly on existing shareholders if share prices adjust to deliver the same expected post-tax returns as are available on substitute assets that are not subject to stamp duty. Therefore the beneficiaries of a cut in stamp duty are also most likely to be the current owners of shares that are liable to stamp duty.
In recent years there has been increasing pressure from the London Stock Exchange and others for the abolition of stamp duty. 
Economic effects of securities transactions taxes
The potential effects of stamp duty are wide-ranging. It may affect share prices, as investors will price in future payments of this transaction tax. It may also affect trading volumes, as the difference between the valuation of a prospective buyer and seller needs to be larger to cover not only general transaction costs, but also the amount of stamp duty. place more suddenly. 6 While all of these effects may be important, the focus of this paper is on the effect on the share price.
Theoretical impact of a transactions tax on share prices
According to the standard dividend valuation model, 7 the equilibrium price of a share should be equal to the expected present discounted value of future distributions after all taxes. In the special case where the dividend per share grows at the constant rate g and the discount rate r is also constant, the price P is given in the absence of transaction taxes by: where D is the dividend per share paid at the end of the current period, and r -g is the dividend yield.
Stamp duty can be incorporated into this simple model by assuming a fixed number of transactions t per period, so that the price in the presence of stamp duty becomes: where s is the rate of stamp duty.
To calculate the effect of an unanticipated permanent change in the rate of stamp duty, we make the additional assumptions that the change in the stamp duty rate does not affect turnover, the discount rate or the growth rate of dividends. The proportional change in price implied by a change in the rate of stamp duty from s to s' is then given by:
In the special case of the abolition of stamp duty (s' = 0), this simplifies to
and the assumption that stamp duty has no effect on share turnover becomes unnecessary. Table 1 shows the increase in share prices predicted by this simple model if the current stamp duty rate of 0.5%
were to be abolished, for a range of shares with different turnover rates and dividend yields. The higher the frequency of transactions, the more stamp duty would be saved in the future by shareholders as a result of its abolition, and the higher is the predicted increase in the current share price. This basic prediction holds for cuts in the rate of stamp duty more generally, provided the turnover rate increases less than proportionately as the rate of stamp duty is reduced. 8 This is the key prediction that we test in our empirical analysis. In practice, there are a number of reasons why the observed price impact of abolishing stamp duty could differ from that predicted by this simple model. For instance, investors may not expect the abolition to be permanent, which would reduce the predicted impact on price. In cases where the rate is cut rather than abolished, an increase in turnover would partially offset the effect of the lower tax rate on price, although this in turn may produce an offsetting effect through market liquidity. That is, investors may require a lower risk premium from shares that are traded in a more liquid market, which would tend to reduce the discount rate, r.
We would also expect many factors other than the rate of stamp duty to affect a company's share price. In principle, any "news" that affected investors' expectations of future profits, or their expected post-tax return on other assets (real discount rate), would potentially change the share price. Examples of such news might include announcements of recent profits or updated analysts' forecasts of future profits, changes in macroeconomic policy that may affect future real interest rates or the volatility of inflation, or a new invention that changed the relative cost of a company or opened up a new market for its products. The empirical challenge is to identify the effect of a stamp duty rate change given that there are so many other influences on share prices.
Review of empirical evidence
The following provides a brief review of both UK and international empirical work on the effects of stamp duty or equivalent foreign transactions taxes.
Evidence from the UK
Despite the changes in stamp duty tax rates and the debate surrounding them, there is not very much UK empirical work. Jackson and O'Donnell (1985) estimate the impact of transaction costs on average real share prices over the period 1963-84 using aggregate annual data for the UK stock market. They find an elasticity of share price with respect to transaction costs of -0.23.
If true, this implies that the 1984 reduction in the stamp duty rate from 2% to 1% would have led to an 8% rise in share prices.
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Saporta and Kan (1997) look at the share price impact of changes in the rates of stamp duty by observing share price movements on the days that the last three rate changes were announced in the UK in 1974, 1984 and 1986 . They find that share prices moved in the expected direction and by a statistically significant amount. However, as noted by Saporta and Kan, the change cannot be directly attributed to changes in stamp duty, because other information may have been hitting the market on the same day, particularly as the announcements were made on budget days. 10 9 Jackson and O'Donnell estimate that other transaction costs were 0.75% of transaction values. This implies that total transaction costs were 2.75% prior to the stamp duty cut in 1984. The effect of a 1 percentage point cut in stamp duty on prices can then be calculated as the share price elasticity times the percentage change in transaction costs, i.e. -0.23× (1%/2.75%)= 8.4%.
10 They also try to learn something from comparing the impact on shares traded in the UK and stamp duty free American Depository Receipts (ADR). This is made difficult by arbitrage, which will lead to similar prices between the two assets. Nevertheless their results are as expected (i.e. returns on ADRs are higher after announcements of tax cuts) but this difference is not significant. Because of very small sample sizes (between 4 and 11 firms) they should anyway be treated with caution.
Overseas evidence
Related evidence has also been presented for other countries. Umlauf (1993) employs a similar methodology to that in Saporta and Kan to consider the effect of the imposition of a 1% tax on Swedish share transactions in 1984. He finds that the share price index declined by 5.3% during the month of the announcement, compared with a predicted 6.75% decline. However, his paper is subject to the same criticism as Saporta and Kan's -namely, that it fails to control for other possible influences on share prices such as interest rate changes and other tax changes.
Swan and Westerholm (2001) increase share prices by between 3.5% and 14% -a similar range to that presented in Table 1 .
Methodology
We follow a different approach to the existing literature by using a difference in differences approach, in which we use changes in stamp duty rates over time, and announcements thereof, as "natural experiments". Specifically, from the simple model of share prices outlined above, we would expect the price impact of a given change in the rate of stamp duty to be greater for stocks that have high turnover than for those with low turnover, other things being equal. By splitting stocks into high and low turnover categories, in principle this enables us to test whether stamp duty does indeed affect share prices in the way predicted by the model.
Econometric specification
The approach that we start with is a basic difference-in-differences specification, as follows: There may be more than two dummies, but they will always be defined in the same manner: We measure it r as the cumulative total return over the period (event window). This includes both dividends and capital gains, although in most cases there are no dividend payments during the relatively short event windows.
Events considered
The four events that we use as natural experiments are the three announcements of stamp duty cuts in the Budgets of 1984 Budgets of , 1986 Budgets of and 1990 , and the implementation of the 1986 cut six months after its announcement. If the stock market were reasonably efficient, in the sense that new information about or affecting a firm's valuation is reflected in its share price soon after it is revealed to the market, we would expect the main effect of a stamp duty cut on share prices to take place immediately after the announcement date. There should be no effect on the date of the implementation. In practice, the dates of announcement and implementation were the same in 1984. In 1986, the rate cut was announced before it was implemented although there was some uncertainty surrounding the precise date of implementation, as it was to coincide with the "Big 
Not implemented ½% 0%
(1) The Budget costing assumed abolition from 1 January1992.
Around each announcement date we consider event windows with different start and end dates and varying durations. Budget speeches were delivered to Parliament in the afternoon on the dates in question. We focus on an event window commencing at close of trading the day before 11 The date from which share transactions on the London Stock Exchange would be settled using CREST.
12 Taurus was the intended replacement for the Talisman settlements system. It was abandoned in March 1993. the announcement. 13 It is not clear whether market participants would have had sufficient time to react fully to the announcement on the day in question. Allowing a longer time period for the market to react would increase the likelihood of picking up the full price impact of the stamp duty announcement in our data, but would at the same time increase the risk that we would also be picking up the effects of extraneous items of news completely unrelated to stamp duty. We consider event windows stretching from one to up to five trading days after the announcement.
Identification of low-and high-turnover stocks
Datastream provides daily data on the volume of shares traded after Big Bang (October 1986) for stocks where, on average, 2000 or more shares are traded daily. Since three of the four events that we are considering took place before or on the same date as Big Bang, we are unable to use this turnover data to group stocks by actual turnover in those cases. In our main results we therefore use market capitalisation as a predictor of turnover.
To justify this methodology we examine the relationship between trading volumes and market value during the period in which we do have data. We define a turnover rate as the fraction of outstanding shares traded in a year. First, we rank stocks where we have both market capitalisation and turnover data by market capitalisation in each year from 1991 onwards (the period where the sample size exceeds 500).
14 Figure 1 plots the average annual turnover rates for four groups of stocks grouped by market capitalisation. 15 It shows that the average turnover rates of stocks in groups with higher market capitalisation is consistently higher than that of groups with lower market capitalisation. In order to avoid problems of endogeneity, we also show that ranking by market capitalisation in period t-1 is a good predictor of a stock's ranking by share turnover in period t. Table 3 shows that market capitalisation is a good predictor of turnover in the 1990's, both for the current period and for one period ahead. An alternative way to identify high-turnover stocks would be to use turnover data from the 1990s to allocate firms to groups and then to assume that turnover rates remain constant over time. Table 4 shows the correlation between turnover rates (turnover / market value) at different time intervals. We see that there is a high correlation between adjacent periods, but this correlation becomes lower as we consider periods that are farther apart. This suggests that using turnover data from later years may work for the 1990 announcement of the abolition of stamp duty, but it cannot be justified for any of the earlier changes. Our preferred indicator of turnover therefore is the average market capitalisation in the period preceding the event, which appears to be a good predictor of turnover in the current period during the 1990's. Unfortunately we are unable to test whether the same is true for the 1980's because the data are either unavailable prior to 1991 or scarce. 17 Nevertheless, we proceed on the basis that the relationship between market capitalisation and turnover during the 1980's was similar to that observed in the 1990's. If this were not the case, and size were a less good predictor of turnover in the 1980's, then if anything our results would tend to be biased against finding a differential impact of stamp duty cuts on the market value of high turnover stocks. This is because each size grouping would contain a mixture of low-and high-turnover stocks, biasing the estimated coefficient on stocks classified as "high turnover" towards zero.
Empirical results
This section summarises the main results for each event referred to earlier. We first present the results using size as a proxy for turnover rates, as this approach is possible for all the dates we consider. We then show, for the 1990 announcement, additional results using the actual turnover data. Table 5 shows the results from regressing the cumulative return from the day before to the day after the event on size dummies. These dummies are defined as follows: The dummy labelled "largest 500" is one for each firm that belongs to the largest 500 firms of the sample. A positive co-efficient thus indicates that the largest 500 firms experienced higher returns over the relevant period than the smaller ones. The next dummy, "largest 250", equals one, for firms that are among the 250 largest ones. The coefficient thus tells us how much larger (or smaller) the returns of the 250 largest firms are compared to the group of the 500 largest. The remaining dummy "largest 100" is defined similarly. Table 6 shows the same regressions but for a cumulative return over a longer time interval, from the day before the reform to five days after. The results are broadly as predicted by theory. We find that the shares of larger firms, which are on average more frequently traded, earn higher returns than those of smaller firms, at the time that reductions are announced, though not on the implementation date of the 1986 rate cut. The precise pattern across size bands is not always the same. Depending on the event and on the event window, different size dummies may have significantly positive coefficients. Generally the difference between the largest 500 firms and the remaining firms tends to be more significant than differences within the group of the largest 500 firms, except in 1990 when the greatest effect was seen for the largest 250 firms.
Results using size as a proxy
The general absence of differential price impacts around implementation date of the 1986 rate cut is reassuring, because, under the assumption of efficient markets, the benefit of a lower stamp duty rate should have been priced in at the time of announcement.
The results for the 1990 announcement are also interesting. We find a strong price impact in the expected direction, suggesting that the market considered the announcement of the abolition to be credible.
Results using share turnover volume data
As mentioned above, turnover volume data are generally available from 1991 onwards. For some firms, however, with average turnover in excess of 2000 shares per day, they become available from late 1986 onwards. It is therefore possible to use these data directly to allocate firms into turnover bands, at least for the 1990 event. The data are scarce though: we have sufficient volume information for 166 firms only. These are all relatively large firms. 96 of the 100 largest firms are included in this group and more than three quarters of these 166 firms are among the largest 150 firms. Given the limited number of observations on volume data, we split these firms into only two groups at the median turnover rate (defined as turnover divided by market value) within this sample. As well as comparing the returns of the most heavily traded firms to the remaining firms with trading volume data, we can also compare the return of all firms with volume data to those without, because we know that only firms with frequently traded shares will have volume data for this period. The results of regressions of cumulative returns over two days and one week are shown in columns (1) and (2) of Table 7 . These results confirm that firms whose shares have higher turnover rates benefited from relatively higher rates of return around the March 1990 announcement of the abolition of stamp duty. The difference within the group of highly traded firms with volume data is small compared to the difference between all highly traded firms and the rest of the market.
Another experiment that we can do with the volume data is to repeat the regression using abnormal returns rather than total returns as the dependent variable. While this was not appropriate when using size as the grouping variable (see Appendix), there is less reason why this should be uninformative when we use actual volume data. Indeed columns (3) and (4) reveal that the results with abnormal returns are very similar to the results using total returns.
Summary and conclusion
In this paper we have analysed the effect of changes in stamp duty rates on share prices. We find that stamp duty clearly depresses share prices, particularly for firms with more frequently traded 
Appendix: Abnormal returns
It is common in event studies to use either a statistical or economic model to control for changes in share prices that were caused by factors unrelated to the events studied (see MacKinlay, 1997) . The most widespread method is to focus on abnormal returns by calculating for each share its normal correlation with market movements ("beta"), and then focussing on any return in excess of that explained by market movements.
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The event studied in this paper differs fundamentally from the events analysed in most event studies, as it affects all shares (although to different degrees) rather than just a few. Unlike in other event studies, the event itself will thus have a considerable impact on the market return. To see this more clearly, consider the following equation, specifying the relationship between the return on a share and the market return:
where r i is the abnormal return, R i is the total return, r m is the market return and i β is the historical correlation between the market and individual returns.
In an event study the aim is usually to identify the effect caused by the event, rather than by other information hitting the market on the same day. In most studies this is straightforward, as the event will have (virtually) no effect on the market return. A merger announcement, for example, is unlikely to affect the market return, as long as the merging firms are small relative to the market. In these cases the impact of the event on the return is simply the abnormal return.
If however the event being studied has a substantial impact on the market return, and particularly if the i β vary systematically with the characteristics of the different groups of firms being considered, this approach can give a misleading impression of the impact of the event on the share prices of different groups of firms. This concern in present in our context, as we illustrate below.
The difference-in-differences approach, which restricts its attention to relative differences in return, makes the calculation of abnormal return unnecessary as long as market betas are not systematically different across groups. So the discussion above might appear unnecessary.
However, when we calculated betas and compared them to the size distribution, we found that they are clearly increasing in size, as is demonstrated in Table 8 . The findings from Table 8 suggest that there is a fundamental difficulty: If betas are increasing in size, and share turnover is too, then it is difficult to distinguish between a positive aggregate shock to the stock market and a change to stamp duty, because both would cause differentially higher returns for the shares of larger firms.
Unfortunately using abnormal returns does not provide a solution to this. Suppose there is an announcement of the abolition of stamp duty (as in 1990). Assume for simplicity that on this day nothing else happens on stock markets and that the market return will only be positive because of this event. Table 9 shows the abnormal returns one would expect to see in that case. Turnover rates are increasing in size, as documented in section 4.3. The expected returns for each size group are calculated as in Table 1 , assuming a dividend yield of 4%. Using the share of the market value made up by each size group, the market return is obtained. Clearly this is mainly driven by the effect on large firms. The betas are calculated for each size group and are increasing in size. Applying then the formula for the abnormal return, we find that the largest firms had the lowest abnormal return.
Concluding from this that they had not been affected by the stamp duty cut would be a mistake, as by assumption the stamp duty cut was the only event occurring. The problem is that the largest group primarily drives the market return. At the same time, with a beta close to one, almost all of the effect is subsequently deducted.
For practical purposes this means that if one is studying an event with important effects on market returns, focussing on differences across firms in abnormal returns may be misleading. If betas differ across groups, then this will even affect difference-in-differences regressions. In the particular case of differences by firm size, since betas are increasing in firm size, the entire effect can be wiped out if using abnormal returns. In the opposite case of decreasing betas, the effect would be overstated. It may therefore be preferable to use total returns, particularly if the market return over the period is to a large extent driven by the event being studied. This is the reason why this paper has used total returns, as have all other papers in this literature, 19 though without providing an explanation. In principle this argument also holds for regressions using actual trading volume data to group firms. However, because the correlation between size and trading volume is not perfect, it is possible that abnormal returns will not be fully eliminated by the mechanism described above. Indeed, in our regressions based on volume data, we find that this is case (see section 5.2).
